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[0 0 0 1 ] 
[0 0 0 2] 

iiiJP$-ti:>l)?^ft:8*t!l#S (WDM ; Wavelength Division Multiplexing) tiT 

ooGHz. looGHz. 50GHz(Dm^it'<^-Rmm:^^nmit^ ixr is n . mm^M^miJu^^^fztb 

25GHz. 12.5GHz<7)M-^7lc:rS:R^ll;0^'5Ri6ibnTV^.2>o 
[0 0 0 3] 

wDMiim-e{±. m^<^in-^^-i^m^mr^nWi<^m^yti:i^mL'c^^^fzi!6. mm-i^^<o 
^s-^7t^?i^<7)ai;':^^:^^i^f»stctijf^-r^'i:'^^^~*^o wDMjiM->^xA-tr(±, «<7)ix 

-•if^^:t-F (LD;Laser Diode) <7)MB#fltJ^II»* v^(i^H?SSO^i!f tc J; 
[0 0 0 4] 

mmm -> ^ ^ a <7) ^ < t v ^ , 4j$ ^ as v 7^ a <7) f ij -ki^ o m.is , 

7t?;i^i^-C*) ^LD^ V i - {i. -^■e^Ii!cc0WDMjS-^7lc:-/^fi ilHtl^m^j:^ ^-i-y' 
[0 0 0 5] 

mSii. %^<Di^mi>zX^. r^Sn •;/ ^'j^fg^^fri-^LD^vi-^V-e^^o 1218 (a) 
t;±MIlI. US (b) mailMlll^^^^^^^LD^ v^-;V3 C ti. LD^T- 1 0 > LD^^'JT 
1 1 , Brj:^m I^>^X 1 2 A. t^:^l^>X 1 2 B. e- AT. -7""'; y (BS ; Beam Split te 
r) 3 0 A, 7 * h ^-r ^- K (PD ; PhotoDiode) 2 0 Ai3 J; t/2 0 B > PD^ ^ 'J T 2 1 
Aj3J:t/2 1B, J^^n>7^;U^3 1C. -7'i;>h^^';T40. m^-^I^^^^T- ( 
TEC : Thermoelectric Cooler) 4 1. itT V U - 5 0 . 2 U > X 1 9 

[0 0 0 6] 

Ld{iil3^^^'^<Dmiti^~nLr^tiyhLfzi><DX$>to. j:- ^ ^ y y ^ )^ ^ (DMM^fn. 

■/}^7^^ixX^^i>o x.9uyy y( )V^[t. X%-^Lfziti)K WkW^ ^zWi^'t hfifzmm h<DW-'if 
[0 0 0 7 J 

HI 9 Ic^^tL^ J: 9 J^^uyy ^ )\y^coy ^ )V^mi^itmm&^X$)<0. ■t<Dmtm 
m (FSR;Free Spectral Range) ti, S#:0®iff^n. ¥tT¥^X{i¥^f Jl<^rBlll L . ^ 

FSR=c/2*n*L ••• (1) 

(i. •e;n.-e"nFSRfittV^:R75^^gtn;t: A 1 . A 2, A3. A 4 {±, Xt)Wi^ii^^^£ ^ ^ t ^ 
[0 0 0 8] 
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[0 0 0 9] 

118 icisv^r, LD^^'jTi \ \,zwm.^fitzUim=f-\ oit. m-fj mm^m) ^im^ 
-n mm^m) Kit^mij-r^o ld^t-i o<Dmijiiiti±ii. m^imi 2akx 

[ 0 0 1 0| 

'ikyyiHtl^ii. 1 2BiZX^^')^~- h BS3 0 AtlAUI-^o 

BS3 0 At:^6^^itfzmiJtiitiytii. PD^^ V T 2 1 A^z-r^y h^fifz?d2 0 AiZXtl 
tHUlft^m'^^'e:^^ ^fi^o BS3 0 A^mj^Lfz1k:l7liiMii. :3^^uyy ^ )V9 3 
1 A^^tiiL. PD^-r >; T 2 1 >- h $n/^PD2 0 B\,zXti^^o 

[0011] 

(TEC ; Thermoelectric Cooler) 4 1 (±. LD^^O?£jg^^-^-r^ 

^ J: 9 \<zm^^^if^m=f'X-$)ho 
[0 0 123 

PD2 0 BO^^^iti. LD^T-1 0 (D^tiit^^l^t^ :x.9uyy^]V^3 1 AOitjiiTt 
1455*MB!J!:§n7tfi-eab^>^^ PD2 0 B ^ fi^PD 2 0 AO^ ^fi-CfiJo 7t|^#»=^ 

>7 ^ 3 1 A<7)tii;']?^)^75s#f>ti^o irfj:t>-tb. LD^T" 1 0 coffi^fj^^iJ^ t^ji^jS^^ 
-r\ PD2 0BO^-^*^PD2 0 A<7)^-^»-eWo/c|^»fi{±. U)tiit}it'i^MmtlZii 
LT. 1119 H^$^^irm^J#075-ib. I^^S^-fbil i 0, LD^^^l 0 (DiHtl^'^^mMit 

[00133 
[0 0 143 

LDmj-<o'^^b:^£liiM^^W)^'^^^ir^fztf)^z^ mi 0 iw^LTt J: 9 l^Att^op^ 
Hi J:^:5'n>7-f ;l'^S'<7)'^g#'|4^v7 h $-1^, LD*^=-<0 g fi<)£tJ:fjM76^'J^ ^ n > 7 >f 

[0 0 153 

WDM® V ^ T- A i; ffi V ^ ^ 7l£?l?.LD<7) ai ;ti ^iSr^S t± , WDMilM v >^ x A OM^^lfc^^S Pal 
[00163 

fimt. s^mmiizm^-r^o 

[0 0 173 
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[0 0 18] 

^ 7 -1- ;i/ ^ OFSRl^iLT t ^ ^ o 
[0 0 193 

^Bci ;i)r^:^n -y ^^-m-e* . bs3 o Ate i old^t- i o (otatiyt^^m^^-^ m 

<Dit^^mk. MtcBSS 0 BiCj: t), m.m^m<DJ^^uyy^)V9 3 1 B (O^iiTlfi-t- ^ 
[0 0 2 0] 

[#^:*:« 1] #^2001-291928 -^^^ 
[#lt^m 23 #ia 2003-185502 -^^^ 

mm^^mik lx^ t-t^ mm] 

[0 0 2 1 1 

[0 0 2 23 

[0 0 2 33 

[0 0 2 4 ] 

^2 ol&B^m; ^^^v JL-;K±. ^ 1 i^^^ v^-;i/-e^oT. Huie^ i 

o 

[0 0 2 53 
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[ 0 0 2 6 J 

, HfffE-7'f ;u^#^^t±Mf/f^B^t3<t f)«^$^x;tj:.^'n>7 ;i/^-e^t). m%^y ^ )^ 
[0 0 2 7] 
[0 0 2 81 

^ ^Mi- ^ i6 oft ^of^^J 
[0 0 2 9] 

[0 0 3 0] 

0 . LD^ ^ 'J T 1 1 > Bu:^^ 1 1^ > X 1 2 A , fl::^ > X 1 2 B . 5^^^!- izLX^d-A 
7.-f')v9 (BS ; Beam Splitter) 3 0 A. flr^^^^T- 5 . ^- LT 7 * h iS^ 
K (PD ; PhotoDiode) 2 0 Ai5 J: tF2 0 B . PD^ ^ V T 2 1 Ai3 i t/2 1 B . y^ 
;^^3 1A. ■r'^>h^^>;T40^ (TEC ; Thermoelectric Cooler) 

4 1 , TtiT'f V P-^ 5 0. ®.c/fr:^»2 l^^X 1 9 ^7 r ^^^'6 O 

[0 0 3 1] 

tzi 2oc7)^4"^ilr&;|:>t,^Jc^f)#x.^ ■7^;i/^3 1 AOitii#14^1ir«£^J^ J: 
^t-S^fttii-r-S- ct t?, PD20A:feJ:t/20 B O^- ^ IS^IC <t f)LD*^l Oom^^J 

[0 0 3 2] 

7 3 1 A<7)iti§#14(iiiv^TOtc J: t}^0#^^o-e, PD2 0 A;BJ;r/PD2 0 B 
[0 0 3 3] 

^*ft«^<^ai-r'i)7t«:)t;{±. mmy ^ )^ ^ (oy ^ )v - u^^^^' v j^ui^x- 
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[0 0 3 4 1 
[0 0 3 5] 

[0 0 3 6] 
[0 0 3 7] 

t)#x.. PD2 0 Ai3j;y''2 0 B <7)^^ J; V) 'i^^hti^im^ 1 0 <7)mtl^^^l<^nB 

Lfzliit} itmir ^ :i t X f). LD^Ti o<7yiiitJtft<D^m^m^^iii-r^<DizmLtz^ 

[0 0 3 8] 

tc^ttD-r ^ mm y ^ )\^^<r>y ^ m^mtm^m. 1 1 mm-^ 20^ out t ^ o 

[0 0 3 9] 

1112 (C. ^?tm<Dm\^mm^zi:.h. ^Mn y:^;^tl^^-t-'I.LD^v^->'l^=S:^i-o El 
2 (a) tC±Mll>6^ 112 (b) KmMmif7r-^r^Z,U)'^V ^-)V3 Ait^ LD^T" 1 0 . 
LD^ >; T 1 1 . iu:^0 1 Ix ^ X 1 2 A , ^ik^S VyX\2B. \£- L.T.-/') -j 9 (BS ; Be 
am Splitter) 3 0 A. -(iM^^i^i: LT-fj^H^B 5 A. ^^h^^^t-K (PD ; PhotoDiod 
e) 2 0 A;fe J: 0 B. PD+ ^ 'J T2 lAi3J:rX2 IB. x-^uyv ^ Z lA. v 
•>>h^^';T4 0. (TEC ; Thermoelectric Cooler) 4 1 . V 

P-^ 5 0. lkVFm-nW'2 U>Xl 9 ^Hx. 5t-7T'f/N'6 0 13^^$ *lTv^<5>o 
[0 0 4 0] 

[212 tcisv^-c, ^^4 0 Atc7K¥^ii?S:^r&]coLDai:tJ7lc^7K¥iirM, *^4 OAti^ 

3 1 A^. m-^A Q AKnLx^m.u\^Kefz\imn. ^¥^v«oAit^7&^~o° . mm. 

Wi!kit(DX^m)^d t^j::bXn kz%^m.1ri>o 
[0 0 4 1 J 

m 1 ^ifel^yi; i ^r^ftn y ;^?1tli^^^1-^LD^vaL-;Hi, ^ n y7 ^' ^ 3 1 A=S: 

ttllEilf 2003-3106279 
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^'Jlftti:. mMim'i^^i^nir&y ^ )^9!W^^^nfj:^i><7)tL. j^H^H 5 AOON • OFFm: 
[0 0 4 2] 

US (la) ~ (2b) -wi^Bb Amw\miii^xfo¥¥'mi.(Dt^<D^ mimmmkz 

co-C\ -e^T^^iv^MtillS (la) (2a) (r>±Mm^^^^^X^7r-^flhi^^^1^\a\ttii^o 
[0 0 4 3] 

flKa^aSAii, mi±<7)en^n]t;i: "9. aK^s A^it3iL7t^<^{i?M75«^fti->i)?i5H^Hr'*f) 

^ vSh^b 5 At3A:^J L/^7R¥isr^7lc;Oiiii^OfIr^ffil±, ?fiH^H 5 A75W:^Is-e*^75\ OFF 

m^X'h^ii^\^^ ^ 9 ommt-t^o m^mm^t txri^m^B^m^^^ vrb^bs atj^^on 

t [13 (la) (lb) ic^ $ J: ^ ti. ma^H 5 A A;'3 $ t^fcTKT 
-C^^'&ti. ma (2 a) (2 b) iZTT^^ti^XnK^ m^m 5 A liZ Xt) ^ 
[0 0 4 4 1 

o 

[0 0 4 51 

[12 liisv^-C. LD^^VTl 1 Hl5M$:n,7t:LD^T 1 0(±. Bu:^ ([IM^ffl) ioXmk 

mm&m) ^zyt^aits-t^o Lm^i o<Dmijiiiti±ii. miimi ^>xi 2 Am; 

'9¥tf7t:t=^ f) ^ y P-i5^ 5 0 ^it^it, myjm2 uyXl ^M^^ti. ± 

y r 4 OK^ti^iXho itT^y\y-^ 5 0 ml^m 1 1/>X1 2AJ:0m:tl$tL 

[0 0 4 61 

-:^> f^:^ait7^f±. 1 2 BICJ: l} n 1; h $tL> BSS 0 A\zXti-f^o 

BS3 0 A-e^lie^$ti/if^:^mtl7^{ix PD^-V U T 2 1 Kiz-^yy h $n7t:PD2 0 AtcA:': 
L, \^tSlHM^i)^'^^'^ ^ni>o BS3 0 A^iiiitfwm:^aitl^{i. -d^B^H 5 AtiA:':^^ 

o 

[0 0 4 71 

(TEC ; Thermoelectric Cooler) 4 1 LD^T-OrUJt^^- ^ ^ 

[0 0 4 81 

fl^B^S A5{>^0Nt>c^-e*)'Si: US (la) (lb) J: ^ tc, ?S^B5A^m 

3 1 A-^oAW:^«± 0° tfj:^. Alt^l 0° Oi: ^ <7) a. ^ □ > -7 ;i^^S' 3 1 A<7)#14tc J; 
[0 0 4 91 

?gH^B 5 A;^WF;|:>t«^.-e*>^ t 113 (2 a) (2 b) ti7F$ J: 9 t^. ma^a 
5A^aitlL^ J^iJ' n >7 3 1 AtcA;':-r'l>7t{±SitfivS^T-*^<7)-t:\ d > 

•7 -i 3 1 A^<7) Alt^ (i ^ <h >^ . AM^ d<Dt^ COJE. ^n>-7^;l'^3 lA 

[0 0 5 01 

jn.^D>7'f;i/i5'3 1 A^iSiiLfvTTfcfi^ PD^'V U T 2 1 B{C-7>7 > h ^nti?])2 0 B 

t^A:d1-^o 

[0 0 5 1 1 

PD2 OBO^^^iti. LD^^=-1 0<7)ai:^7jt^JSt. jt.^ n > "7 ^' ^ 3 1 AOiti^# 
147&«Ri!li$n;t:s:T-^>S)75^ PD2 0 B<^^^:J':ft^:PD2 0 AO^^ ^iT'tJo /^l^^fi^ 
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[0 0 5 2] 
[0 0 5 3] 

[0 0 5 4] 

T{±, FSR01/4tf-^'^Sv7 '^Jx.lf'B-^^tfSSf^Fg^noOGHz-e^-l. i: #{±0.2nm<75 
[0 0 5 5] 

114 {i. PD2 0 BcO-t-^*^PD2 0 AcO^^ ^S^M-CtOo ?Kh^hONB# t ?Sh^b 
0FFB#O^:^Tilfe:RlC*^ LT'n y V \^fz^(D'^^^ ^ ±^fi?i£^H0NB#. 1-^*3*>, 1113 ( 
la) (lb) \Z7r.^Kh. :^^xiyv ^ )\.^ z \ K\ziis^>m'(l^itifX-n\^fz.^'k<r>WM 

a^, mmt'&i^nmn. -r^^^-^. us (2 a) (2b) tc^$n;s. j.^u>y^)u 

[0 0 5 6] 

7K¥M^*<7> A*fft ^ 0 ° . MM«oA#t^=^*^1.5° t L, e- ^ft^FSROl/ 

4t^-^^0.2nmv7hi-^^i:tlJ;^), iflH^H0NB#<D I^^MtS^' t: - ^' S# t {± --J^" h A Sff 
rSB^HOFF0#<7)|^^S75^1iSt4fl5^Hab7t^<7)T:\ '&.^nifm^fz\tm(r)\^-fKi)-(r) 

«b o 

[0 0 5 7] 

it:itLWMm\z^t>^'C:^^xiyv^ )\^ ^ 3 1 AO^^Jf^ ^i^^-r ^ ^ <h j: 0, 'ftm<7)rS 
[0 0 5 8] 

>kiz^ ^^m<7)m2mmmiiZ^\.>xmm'r^o 

[0 0 5 9] 

5 (a) tc±ffill75^ 115 (b) lCiiiJM[l/^)^'^$^^LD^v^-;^3 B(i. LD^T- 1 0 . 
LD^ ^ T 1 1 . mifm 1 1^ > X 1 2 A . VyX\ 2B. BS3 OA, -(irStUWm^ i: 
LT^Sh^ 5A. PD20AioJ;CK20B> PD^ ^ 'J 72 lAi3j:?/2 IB, ii5'n>-7^;i/ 
^3 1B,-r'^7>hJp^';T40, TEC4 1, Vl^-^ 5 0, 'BLVFm-)3%2 U>X 

1 9 7fc-7r 0 tc®^$nrv^;2,o 

[0 0 6 0] 

^ 1 ^i&^Jill^iltt^. lll5i;i3V^T. *i&4 0 AtC7K¥=^:®?^:^[^«7)LDtB:tl7ifc^7K¥ii 

s^4 0 AtzSii:^«^:^i^oLDm:^^^Sii:«?&^fc-r'5)o ^2^Ml?ili^j3v>-r 

[0 0 6 1] 
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[0 0 6 23 

. j^B^H 5 A^OON • OFFtCi 0 n ^' )V 9 ^zKti-f ^it'^^'lkM'k^it^^ ^ ^ t ^ 
[0 0 6 31 

He (la) - (2b) H . 5 A 7:»^'OMf;S*5 i tfOFFtlcScO ^: ^ <7> . ^2 ^ilffe^J 
iStt-^rtta^H 5 A . n > -7 3 IB i: , LD<D^^kyjiiitlit<Dmi^.^. ±ffi[li3j:?y^" 

(Dx. ^<Dm'i$.miime (la) (2 a) <^±Miiitc^enT-^$tL-i,7K¥:^iS]t^>5>o 

[0 0 6 4] 

V^^t. M^m5 A:^m(D^itmX^^ t ^ . EI 6 ( 1 a ) (lb) ^Ztjk^ fi^ X d iZ. jga^ 

5 Aizxti^tifz7K^^-i^yt<^iM-mmitm^^*i. 7KmMmtttLxii!,ti^fi^o ttz. 

"^^a^ AmY?(DAtmX^:ht^^ III6 (2 a) (2 b) tc^$n-l> <t ^ tc, iSa^SAtl 
[0 0 6 5] 

o 

[0 0 6 63 

:^ mm:^m) t^T^i^thti-r^o ld^^^i ooHu^^aitj^ti^ mH^i vyx\ 2 Am: 

yr^^<6 0 naj^^s-n^So ^T^' V L--^ 5 oi±> mum I uyxi 2 ax 'O thtJ^H 
fz^^mi&L. m2uyxi 9 izx^Km^^mm-t^^tizx ld*t-i oiisit^ 

[0 0 6 73 

m:^ai;d7t{4> f^:^^>Xl 2 B tCct :3 'J ^ - h BS3 0 A A:^J-r'5.o 

BS3 0 AX"^i^^tifz'lk1jti!itl^^i. PD^^ U T 2 1 AU-^^ > h ^tLfz?T)2 0 AiZXtl 
iiit)itmmi!)^'e=.9 ^n^. BS3 0 A^mi^Lfz^ik-Utatl^ii. ?S^h5 At;A:^$tL 

[0 0 6 8] 

j^B^aS A7!»^^0NWe*)'i>i: 1216 (la) (lb) {Z^.^ii^X^lZ^ m^adA^tH 
tjL. J^i^uyy^)V^3 1 BizXt)'r^±ii:^^U^itX$)^<DX. Slf^noOJ^^n 
>7 ^ 3 1 B<7)#tttc J: -7 ^ ;i/:S' ^ tLttS:tJ $tL-2>o 
[0 0 6 9] 

m^a5 AmFF-^mx^^ t^. IH 6 ( 2 a ) (2 b) tc^^^^i^t^^ ?Sb^b 
5A^ai:^3L. j:-3^uyy ^ )\.^ 3 IBIiZXtli-^tftiimUM^itX'^^oyX^ m^^no 

<DJ.^t!>y^ 3 1 B<D!i^mzx ny A ^ixmti^nho 

[0 0 7 0] 
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[0 0 7 1 1 

PD2 0 BO^^^ati, LD^Tl 0 (OmtJ^^^f^t. ju^a>y ^ 3 1 A<7)itig# 
'l475^'JS:B!)l!:$^xf^iT-^<2>75^ PD2 0 B<7)^^ :J'M^:PD2 0 AO^- ^'StrWo /cl^^fi?: 
^i6^ZtX\ im^l OcT^ib^^J^til^ffi^L, 0<7)ta:'j7lc;rSStCtDCf^J:-^n 

[0 0 7 2] 
[ 0 0 7 31 

[0 0 7 41 

ti)^ij:\^^o ^2*]S£^lCioV^T{±. FSR01/4e-^'?^:gv7 -^X. {^^-^^-^SFflPg/O^ 
lOOGHz-^-^^ § {±0.2nm<7)li- i:^vSSi>7 h^. jc^n>-7^;u^3 1 B<7)^#:^^SiS 

[0 0 7 51 

ffiiEL/tct 9 t^. (1) ^tcioV^T. n >7 ^ ;i^^<7>FSR(±, IK#:<^iS*/f^ n . ¥ 
^f¥«Xt±¥=ff!iioK|5iLtcJ: . 
FSR = c/ 2*n*L 

Mv>, 7R¥fi^MtSlt:{i«c7)FSRM{±:^§ < ^ ^) > lf-i^f^g;^5FSR01/4v7 b L/C 

B<D-m.mnmwtLx\t. mm^w^-'^^^^^'yi Y^^z^^z>\z{±-\-j^±^ <^ fs 

[0 0 7 61 

a:.^n>7^ 3 1 B <7>^i;iiffl§H^H i: LTTKB^H^fflV^ PD2 0 B<7)^^^fi^PD2 0 
A <7) - o ^ . v^h^bONB^ t jj^B^aOFFBtO ^^^Tr^S H *t L 7° n -y b L /: 

^(O^m 7 ti^-To i:^(±?SH^BONB#. -T'^^b*,. 116 (1 a) (1 b) ^9 

uyy^)V9z iB{zim-m^iti)^xtsLt:im^<r>^Mm^. mmt^^uO¥?m. 

[16 (2a) (2b) J^^n>7'f 3 1 BtcSitfir^^t^^AtJL/: 

O ^^L/c^jO-e^^o 
[0 0 7 71 

TKa^Bti-^^iaff^ no =1.5272, m-^%m^^ ne =1.5357 0#14$:#o:^®ff^B^H-e 

^19, j:.9uyy ^ )V9 3 lB(DXtsit\zn-t^m^n^i)^. ii^W-Ui^^^z^LXno. Sit 

iir«tc^t LTne tti:hx.n\z^ mwmtm^^^BXh^a^^u'^im^tm't z> ^ t^zi. 

0, ll7ic^$tL^<t^tct:-i5'r^S^v7 b t/>:2otf07^;W:J'#tt75^1#^tL^o tRb^b 
[0 0 7 81 
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[0 0 7 9 ] 

±m<7)x^iz. m2nm0ii^x^^9:^ -y :^^^'S:m-r^u)^i^^^-)i^i<zxfn^. m-^ 

[0 0 8 0] 

±$imiMii^mi^XVm2mt^Mi<zi3\.^Xli. jSh^bOON • OFFtc J; ^5 ^iU#x. tL<l, ^ 

[0 0 8 1 ] 
[0 0 8 2] 
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